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unequivocal identification of peptides from caseins is described. The method has been applied to white wine fined with caseinate where some peptides, arising from α and β caseins, present as residues in wine extracts could be detected and identified. The method appears to be very useful for screening purposes as well as a confirmative method to corroborate positive results obtained by ELISA. The exemption for the wine labeling regarding casein and ovalbumin, according the European Directive 2003/89/EC, has been revoked following the negative Scientific Opinion of European Food Safety Authority. EFSA concludes that wines fined with casein / caseinate / milk products / egg derivates may trigger adverse reactions in susceptible individuals. Thereby, allergen labeling of wines become compulsory from June 2012. In the wine manufacturing process, casein and egg albumin are frequently used as fining agent proteins for the fining of white, red wines and rosé. The European Regulation 1266/2010 (EC) establishes that all wines, placed on the European market or labeled after 30 June 2012, shall comply with the labeling rules. Commission implementing Regulation (EU) No 579/2012 establishes the requirement to indicate any potentially allergenic ingredient on the labelling of any beverages containing more than 1.2 % by volume of alcohol, and especially egg-based or milk-based products used in making wines.
MATERIAL AND METHODS
The aim of our research was milk allergen (casein) determination in the process of wine production. For this reason the detection of casein was performed in 35 samples of grapes, must, federweisser (SW -stormy wine) and wine which originated from the wine producers from different wine-growing regions of Slovakia. Grape samples of different varieties (9 samples), must (3 samples) and federweisser (6 samples) originated from Nitra wine region and Central Slovakian wine region-district Krupina (autumn 2017). Red and white wines (17 samples) used for analysis originated from Nitra wine region and Eastern Slovakian wine region, vintage 2014 -2017. All samples were stored in frozen conditions until the analysis by ELISA kits. Casein ELISA Kit is intended for the quantitative determination of casein in raw as well as heat treated foodstuffs. With use of ELISA Kits were determined all samples in triplicate. Time required for the sample preparation and extraction for 10 samples was about 1 hour. Time required for ELISA determination (96 wells micro-titration plate) was 2 hours 50 min. Limit of detection (LOD): 0.24 ppm (mg/kg), limit of quantification (LOQ): 1.30 ppm (mg/kg), calibration scale range: 1.5 -45 ppm (mg/kg).
Principle of analysis
The determination of casein is based on its immunochemical reaction with a specific antibody. Casein present in analysed sample and casein, having been marked with biotin prior to the analysis, react in the first step with a specific antibody coated on walls of wells, as arrayed in a microtitration plate. As a net result, casein is bound to the wells´ walls, while both casein of the sample and that marked with biotin, complete for access to binding spots of the antibody against casein; these spots are limited in their count. Following the step of wells washing, added to the wells is the horse-radish peroxidase conjugated with streptavidin, to undergo an incubation phase. After expiry of the necessary incubation period comes washing out the wells and then the addition of a chromogenic substrate (tetramethylbenzidine) will enable to detect the remaining coated (immobilised) peroxidase. The intensity of colouration thus developed is inversely proportional to the concentration of casein in calibrators, check samples and analysed samples.
Sample preparation
Grape samples were grinded in grinding mortar to obtain powder material. Liquid samples (must, federweisser and wine) were processed directly. To 1.00 g or 1.00 ml of sample contained in a clean closeable flasks was added 10 mlL of extraction buffer solution. The extraction process was running under continuous shaking for 5 min. After completing the extraction, the flask content was centrifuged and the supernatant liquid was sampled. Conditions of centrifuging: R.C.F = 1.800 x g; time 20 min. 
RESULTS AND DISCUSSION
Proteinaceous products are widely used as fining agents during winemaking to remove unwanted insoluble particles and undissolved microscopic particles (colloidal material) from the must or wine to improve stability. Some of them (egg white, caseinates, and fish gelatine) have allergenic potential and the presence of their residues in the final product could represent a risk for allergic individuals (Peñas et al., 2015) . Slovakia is home for almost 400 active winemakers producing varietal and quality wines with protected geographical indication and wines with designation of origin from the 19 634 hectares of vineyards in 390 municipalities in 6 main wine regions (Picture 1). The Slovak winemakers may be wine-growers themselves, or supply from the growers in neighbouring regions or both.
Prior to the analysis of 35 samples, quality control of ELISA tests was done. C.V. of results (n = 10) for inter and intra assay was 5.6% and 4.85%. In accordance with the producer´s declared quantitation range, it is possible correctly quantify the contamination between 0 -45 ppm (mg/kg) of cow casein presence in the examined samples. The starting point for obtaining of relevant data was to create 2 calibration curves from the values given in the table 1. The results show that accuracy of detection is directly affected by the quality of calibration curve that has significant importance for objective evaluation of the quality detection. As it is presented in the figures 1 and 2, logarithmically modified data needed for creation of calibration curves had linear dependence and detection reliability was described by regression equations. The degree of the variability calibration as expressed R 2 was not less than 0.9 in both calibration curves (0.9485 and 0.9659, respectively). 2 were 1 in two experiments for the polynomial regression models within interspecies milk adulteration. Some of the wine samples were succesfully quantified due to their decimal dilution prior to the analysis (table 3). The presence of cow milk casein in samples was calculated multiplying by diluting factor. The producer of ELISA kit does not recommend samples to be quantified over/under the detection limit. In grape samples, we detected concentrations of cow's milk casein below the detection limit that is required by the ELISA kit manufacturer. All grape samples had the casein concentration less than the value corresponding to 0 ppm standard (0.039 -0.127 mg/kg). Equally low concentrations were recorded in three samples of must (0.056 -0.077 mg/L). It seems that, under regular consumption of grapes and musts, human health should not be affected in view of the possible allergic reaction to cow's milk protein. In case of federweisser, the casein concentration ranged from 0.367 -1.301 mg/L, that is still less than the 1.5 ppm standard (1.373 mg/L). Increased concentrations of milk casein in federweisser can be found due to the first fermentation or federweisser clarification. At grape processing and pressing, sludge particles are getting to the must containing tannins, polyphenols, chemical residues, wild yeasts and other substances that negatively affect the fermentation process and the overall quality of the wine produced. For this reason, these substances and microorganisms are removed from the federweisser by decanting. This process is often associated with the process of clarification using milk proteins. Milk and egg proteins are commonly used as fining agents for wine production. They remove undesirable substances such as phenolic compounds to prevent coagulation of colloidal particles, reduce bitterness and astringency, resulting in pure wines with no foreign odours (Tolin et al., 2012 ** the Producer of ELISA kit does not recommend that samples to be quantified over the detection limit
As it is shown in Table 3 , most of wine samples were determined to be in the ELISA detection range. The exceptions were just samples no. 3 and 9, whose absorbance was above the highest standard (45 mg/kg). These samples were then reconsidered after the first dilution, the resulting cow milk casein concentration was 67. Milk proteins (casein, potassium caseinate) are used in the process to remove phenols and tannins from white wine, and egg proteins are used to remove tannin compounds from red wine. The proteins are added to the wine and the precipitates are removed (Rolland et al., 2006) . The mechanism of action consists in their interaction with polyphenols to form complexes which can be further removed by decantation or filtration (Castillo-Sánchez, 2006) . These proteins are included in the list of allergenic substances and must appear on the label when they are added to the food as ingredients. Conversely, when used as additives for wine production, these products were temporarily excluded from the obligation to label them because of the lack of scientific evidence of their actual presence as residual proteins in wines (Tolin et. al., 2012) . The devised UF based method coupled with peptide on-line pre-enrichment enabled to reach the lowest LODs down at 0.036 mg/mL and 0.05 mg/mL for egg and milk allergens respectively, proving to be the most sensitive strategy for monitoring allergens contamination in wine (de Angelis et al., 2017). Concerning wine samples, the widespread method used for the detection of caseins is based on antibody recognition. Several enzyme-linked-immunosorbent-assay (ELISA) formats have been recently developed for detection of casein residues in wine samples, with the lowest limit of detection 8 ng/ml. Quantitative ELISA method for determination of caseins in white and rose wines ranged from 0.01 to 10 mg/L, was reported by Weber et al. (2007) . Sensitive and specific enzymelinked immunosorbent assays (ELISA) were developed and established for the proteins casein, ovalbumin, and peanut. Lower limit of detection of these proteins was 8 ng/mL. Samples of 153 commercially available bottled Australian wines were tested by these assays and except for two red wines known to contain added whole eggs, residuals of these food allergens were not detected in any wine. These findings are consistent with a lack of residual potentially allergenic egg-, milk-, or nut-derived processing aids in final bottled wines produced in Australia according to good manufacturing practice at a concentration that could cause an adverse reaction in egg, milk, or peanut/tree-nut allergic adult consumers (Rolland et al., 2008) .
CONCLUSION
Method based on immunoenzymatic reaction for the detection and identification of casein in products of grape processing was described. This is important step towards the development of more sensitive method for the detection/identification of markers of potentially allergenic milk proteins used as wine fining agents. The findings obtained in the present investigation appear to be important also from the consumer health point of view. Higher concentrations of this protein contained white wines (from 21.473 to 67.22 mg/L). In red wines, the milk protein concentrations ranged from 1.634 to 16.715 mg/L. Since caseins may trigger allergic reactions in sensitive consumers, it important to check for their presence also in these products.
